WH-11 637CA / ^ 

THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 



1. An induction s ensor comprisin g a (mul t i layere^ ^ 
printed circuit and a venging elemen t/ said printed 
circuit including a first layer havi ng a^ Tprimary coil^ 
thereon and a second layer having a ^^ gpQnd ary coiT^ 
thereon, said primary coil being located in overlapping 
relation with said secondary coil to induce a responsive 
current in said secondary coil, said sensing element 
being electrically connected with said secondary coil to 
form a closed loop therewith, said sensing element 
concentrating the responsive current of said secondary 
coil and rendering the sensing element responsive to 
changes in inductance and conductivity caused by changes 
in magnetic or inductive properties of a material 
adjacent said sensing element. 

2. An induction senso r as claimed in claim 1 wherein 
said sensing element is (adjacent an edg^ of said sensor 
and inclu des first ^nc^a^nr^^r\ r^\r(^yi ^jpr^ /^ongate^ 



cond uctorSp ortions ( connected in serie^ and ae t in i ng a 
measuring gap therebetween which is sensitive to changes 
in inductance and capacitance which occur adjacent said 
edge. 

3. An induction sen sor as claimed in claim 2 w herein 
said sensing element is (pgg;t_o f said printed circui t^ 

4. An induction sensor as claimed in claim 3 wherein 
said first elongate conductor portions is provided on one 
layer of said printed circuit and said sec ond elon gate 
conductor portions is provided on a(^iffe rent laye p) of 
said printed circuit . 

5. An induction s ensor as cla imed in claim 4 wherein 
said ^econdary coil is a one turn coil. 
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6- An induction sensor as claimed in claim 5 wherein 

said one turn of said secondary coil is of . a wide width 
to generally ^overlap^ said primary coil. 

7. An induction sensor as claimed in claim 1 wherein 
said ge nsor inc ludes two primary coils located -in . 
different layers)of said printed circuit. 

8. An induction sensor_aa_j:ilaimed in claim 7 wherein 
said pr ijaarv coils are ^ ^paratedby) the layer containing 

c ^^^^gec onda ry ^^coi^ 

An induction sensor as claimed in claim 1 wherein 



sai 



said sensing element is defined by ^ternal co^ idu ctor ^ 
connected to said secondary coil.. 

^^..v__----^^3--ind in claim 1 in 

(combination with a second induction 3ensor!> of the same 

s tructure and wherein said sensors are provided in a 
^ ^ommon printed circuitT ) 

11. A planar ^induction s ensor for sensing magnetic and 

conductive Secur ity structure^ , said planar induction 
sensoy comprising a multilave red printed circuit having a 
(curren t transformed and an" ^>erating coi^ ), said current 
transformer comprising a planar spiral -type primary coil 
provided on one layer of said printed circuit with an 
associated secondary coil in an adjacent layer of the 
printed circuit board, said primary coil cooperating with 
said secondary coil to induce a responsive intensive 
current in said secondary coil, said secondary coil being 
connected to the operating coil, said operating coil 
forming a testing magnetic field responsive to changes in 
magnetic and conductive properties of security structure 
when moved past said operating coil. 
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12. The planar induction sensor as claimed in claim 
11 wherein said current transformer and operating coil 
are situated on the ^me multilayer printed\ :ircuit board 
and the operating coil is formed by the printed 
conductors on of said multilayer printed circuit board . 

13. The planar induction sensor as claimed in claim 
\Tir* 11 wherein said current transformer contains one primary 

coil and one secondary coil situated on adjacent layers 
of the multilayer printed board. 

I'i • The planar induction sensor as claimed in claim 

11. wherein said current transformer comprises two(serie£ 
pri mary coils in different layers of sai d cir cuit board 
( separated^ by a layer containing said (^eco ndaryN^ oi 1 of 
current transformer. 



15. The planar induction sensor as claimed in claim 

rf 11 wherein said.-cm:rent transformer comprises two 



r*^^^^ connected in j^rall^ primary coils in different layers 

^^f*'^ of said printed circuit separated by the layer containing 
vj said secondary. 

1^- The planar induction sensor as claimed in claim 

11 wherei n said curr ent transformer has a prima ry coil 
with ^ ^ o^tant j vidt^) of turns and < OTistant distanc^ 
between the turns, 

17- The planar induction sensor as claimed in claim 

11 wherein said ciir rent transformer ha g pT-imj^^yy r«oi i 
with ^ TOnstantwid^ of turns and a ( variab le distai 
between the turns, said distance increasing with 
increasing of the length of said turns. 
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18. The planar induction sensor as claimed in claim 
11 wherein said cur rent transformer has a primary coil 
with a ( constant distan c)B between turns and a^^v ^iabl e^ 
^ri3th^of the turns, said width increasing with increasing 
olfthe length of said turns. 

19. The planar induction sensor as claimed in 



claim 11 whe rein said op eratin cL_coil conta ins £wo or more ) 
^^^^^^ir^ direct -inns of currents^ 

20. The planar induction sensor as claimed in claim 

11 wherein one point of said OES33tJiJQS-X:oil is connected 
t^ ^l^^^ne end) of the primary coil of the current 
transformer. 

The planar induction sensor as cl^jumed-jln^claim 
' 4^ 1-^ llwhg2::ein^aid induction sensor contains (s^ 

^ ,/ ^ CranstormQxd , each being connected to an ^ondividual 




:oil. 

22. The planar induction sensor as claimed in claim 
1 including associated with planar induction sensor 
electronic processing circuitr y mounted the 
nvu ltilayered pr inted circuit board of said planar 
induction sensor. 

23. The planar induction sensor as claimed in claim 
^^'^ ^ wherein several planar induction sensors with 

assoc^-ated electronic circuits are incorporated on 
diffe^-ent places of the one printed circuit board. 

24 . A method of taking into account the dependence 
of planar induction sensors signal on the distance 
between the planar induction sensor and the tested 
document, comprising: a planar induction sensorsl 
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arrangement in which/^^ planar induct ion /sensors^ each 
with individual associrated^'^'e T^tronic p roc&^ Wx^ 

rcuitr^, said electronic processing circuitry being 
fitive to any changes in associated induction sensor 
inductance, are placed on the opposite sides of the 
validat ors channe l substantially opposite one anothe r; 
a nd ^/^jcrocon t rol l erxprogrammed to calculate ^<forrectio n^ 
/^^5ef f icientjEor multiplication of the signal from the 
"^electronic processing circuitry, associated with the 
first planar induction sensor using the magnitude of the 
signal from electronic processing circuitry, associated 
with the second induction sensor. 



25. The method according to claim 24 wherein 
associated with each sensor electronic processinc 
circuits operate with^^^^^^eren^ respective (^^re^enci^ 

26. The method according to claim 24 wherein 
associat^d.,.j(dJ:h each sensor electronic circuits with the 

's and constant phas^ shift. 




27. ^^A^^banlmoteva^ 
^vajha^rCxon c hann el/ a( ^ransp o rt arrangeme^ TUF^movlng a 
oanknote- through said evaluation channel, at least one 
induction sensor placed in one side of said evaluation 
channel for sensing changes of the magnetic and inductive 
properties of a banknote as it is moved past said at 
least one induction sensor; said at least one induction 
sensor comprising a multi layered printed circuit and a 
sensing element, said printed circuit including a first 
layer having a primary coil thereon and a second layer 
having a. secondary coil thereon, said primary coil being 
located in overlapping relation with said secondary coil 
to induce a responsive current in said secondary coil, 
said sensing element being electrically connected with 
said secondary coil to form a closed loop therewith, said 
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sensing element concentrating the responsive current of 
said secondary coil and rendering the sensing element 
responsive to changes in inductance and conductivity 
caused by changes in magnetic or inductive properties of 
a banknote as it is moved past said sensing element. 

28. A banknote^jv^l idator -QS claimed in claim 27 having 
at least ^wb induct ion ^sensor g^ith one induction sensor 
located onone side of^the banknote evaluation channel 
and said second induction sensor located on the opposite 
side of the evaluation channel. 

29. A banknote, validator as claimed in claim 28 
wherejri^e^ h o f^^gaid induction sensors have separate 



electronic circuitry/ for processing the signals thereof, 



30. A planar induction sensor for sensing magnetic and 
conductive security structures, said planar induction 
sensor comprising planar current transformers 
manufactured by multilayer printed circuit board 
technology and operating coils, said current transformers 
comprising planar spiral- type primary coils associated 
with a planar secondary coils in the nearest layers of 
the printed circuit board, said primary coils induce a 
responsive intensive current in said secondary coils, 
said secondary coils being connected to the operating 
coils, said operating coils forming a testing magnetic 
field on the magnetic and conductive security structures. 

31- The planar induction sensor. as claimed in claim 

30 whg ^in said i ^ urrent t ransformers are manufactured by 
^ fllultilayer printed circuit board te^mcU^ogy and said 
operat ing c oils are formed by<external wires 

32. The planar induction sensor as claimed in 

claim 30 wherein said current transformers and operating 
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coils are situated on the same multilayer printed circuit 
board and the operating coils are formed by the printed 
wires of said multilayer printed circuit board. 



33. The planar induction sensor as claimed in claim 
30 wherein said current t rans former contains one primary 
coii^nd one secondary coil being situated in/fiearest) 
layery of the multilayer printed board. * 



34. The planar induction sensor as claimed in claim 

3 0 wherein said current transformer comprises two series 
primary coils in different layers, separated by the 
layers in which the secondary coil of current transformer 
are located. 



^ 35. The planar induction sensor as claimed in claim 

iL^ 3 0 wherein said current_tr^iiaj£Q?TTier comprises two 




arallel primary coils> in different layers, 



separated by the layers in which the secondary coils of 
the current transformer are situated. 



36. The planar induction sensor as claimed in 

claim 3 0 wher^inrr-^id current transformer comprises more 
than two conducted^in serial primary coils in different 
layers, se^ar5£ed by the layers in which the secondary 
coils of the current transformer are situated. 



37. 

1 whe^e 
two /e^ducte 

diff^retre^ layers, separated by the layers in which the 
secondary coils of the current transformer are situated. 



The planar induction sensor as claimed in^laim 
i.d current transformer comprises more/t^B^-^ 
in 0^rial -parallel primary coils in ^ 



37. The planar induction sensor as claimed in claim 

30 wherein said current transformer comprises more than 
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two (conducte^ primary coils in 

dif ferenT^layers, separated by^he layers in which the 

secondary coils of the current transformer are situated. 



38. The planar induction sensor as claimed in claim 

30 wherein said current transf or7ner_£ornprises two or more 
primary coils with individual /exit pins^>-^ 5^^* 

39- The planar induction sensor as claimed in claim 

30 wherein said current transformer comprises one-turn 
secpndary coil in one layer of said printed circuit 
board, 



40. The planar induction sensor as claimed in cla im 

30 wherein said current transformer comprises two or more 



-tufns^Df secondary coil in ^dl^er^f said printed 
:ircuit board. 



The planar induction sensor as claimed in claim 
said current transformer comprises two 
m serial secondary coils in different layers, 
:ed by the layers in which the primary coils of the 
current transformer are situated. 




42 . The planar induction sensor as claimed in claim 

30 whgxein said current transformer comprises two 
cpnductedJLn parallel secondary coils in different 
layerfsT separated by the layers in which the primary 
coils of the current transformer are situated. 

43- The planar induction sensor as claimed in claim 

3 0 wherein said current transformer comprises more than 
coils in the different layers conducted in 
1 and separated by the layers in which the 
primary coxis of the current transformer are situated. 



aconaai 
ferial -paralljs 



- 27 - 



-WH-11 637CA 



44. The planar induction sensor as claimed in claim 

30 wherein s aid cur rent transformer has ^^^--p^^naxy— cx^i 1 
with ^ ^^istant ^idt)i of turns and <q^st ant di stance 
between the turns\ 



45, 



The planar induction sensor as claimed in clai 



m 



30 wherein said- 



it transformer has a pri-ma-r*y~-Goil 



with qi Constant: width^of turns and a /variable distance 



c 



between th e tuv n^ said distance increB-s-ifig-^s'~"f: 
of said turns increases . 



length 



46. The planar induction sensor as claimed in claim 

30 wherein said^curHPent transformer has a primary coil 
with a^const ant distances between turns and a variable^ 



^-dth^f^ne turns, said width increasing as the "length 
said turns increases. 



47. The planar induction sensor as claimed in claim 

30 wherein said operating coil contains^he wire. 




claim 



48. The planar induction sensor as claimec 
30 wherein said operating coil contaii 
where currents flow in the ^same 

49. Tjhe planar induction sensor as claimed_in— cLajjri 
3 0 wh^^;ein sai^^pe3?a-feri-ng^^coil contains t ^wo or more wires ^ 
with<i ^if f efent d irections^of currents. 

50. The planar induction sensor as claimed in claim 
30 wher^i»-<^e point of said operating coil is connected 
to endpr the primary coil of the current 
transTofmer . 



/ 
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51. The planar induction sensor as claimed in claim 

30 wherein one point of said operating coil is connected 
to one eA d -^ of th e^orimary coil of the current transformer 
^thrbStlh the caoacitorb y\o^' "^^^ 




52. The planar induction sensor as claimed^n— cX^ 

3.Qwh^i:eii:i---sa4;d induction sensor contains Several current^ 
trans formejzs<^ach being connected to an individual 
operating coil. 



rentN^ 



53. 



The planar induction sensor as claimed in claim 

induction sensor 
mounted on the 



30^here.in-'as^ociated wi 

[[electronic processing c 



ith pl^ar i: 
ircuitr^ is i 



multilayer printed circuit board of said planar induction 
sensor . 



54. The^^^lM^ar^.induetion^^ in claim 

30 wherein s everal plana g^ ^ln^uction se nsorg) are 
incorporated in different location s^ on one printed 



circuit board. 



55. The planar^nduct"ion sens~5r^-AS claimed in claim 

30 wherein^ ggj^er alr—TS^^^ sensp ^s with 

associated elect ronic circuit are incorporated on one 
printed circuit board. 



56 . A method of taking into account the dependence 

of planar induction sensors signal on the distance 
between the planar induction sensor and the tested 
document, comprising: a planar induction sensors 
arrangement in which two planar induction sensors, each 
with individual associated electronic processing 
circuitry, said electronic processing circuitry being 
sensitive to any changes in associated induction sensor 
inductance, are placed on the opposite sides of the 
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validators channel substantially opposite one another; 
and microcontroller programmed to calculate correction 
coefficient for multiplication of the signal from the 
electronic processing circuitry, associated with the 
first planar induction sensor using the magnitude of the 
signal from electronic processing circurity, associated 
with the second induction sensor. 




57. The method according to claim 56 wherein 

associated with each sensor elgpt^i^enie— p^©e««iii^ 
circuits operate with differe nt respective frequenci 



58. The method according to claim 56 wherein 

associate with each sensor electronic circuits with the 
ies and coi 
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